Analysis of electrostatic interactions and their relationship to conformation and stability of bovine pancreatic trypsin inhibitor.
The modified Tanford-Kirkwood electrostatic theory has been employed to evaluate pK values for all charge sites in the bovine pancreatic trypsin inhibitor (BPTI). 13C NMR titration data were obtained for all titrating groups except arginine residues in BPTI at nearly constant ionic strength in 0.1 M NaCl, at 41 degrees C. The chemical shifts of 46 resonances were found to be sensitive to pH. The pK values of these titrating resonances compared well with those computed by the modified Tanford-Kirkwood electrostatic theory. A conformational change involving the NH2- and COOH-terminal and nearby residues is shown to be partly electrostatically driven by the formation of a salt bridge between the alpha-amino and alpha-carboxyl groups at mid-pH values. The computed total electrostatic free energy of the molecule is found to be stabilizing at neutral pH despite the substantial net positive charge borne by the protein under such conditions.